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containing citric acid or a citrate salt, or with a protein or a peptide. 

SOLUTION: Ultrafine particles of hydroxyapatite with a particle size of <800nm, 
preferably <500nm are surface-treated with an aqueous solution containing citric acid (or 
its salt) whose pH is adjusted to 4.0-7.5, preferably 5.0-6.5, more preferably 5.5-6.1 or with 
a protein such as albumen or casein or a peptide such as casein phosphopeptide, and 
when necessary, the product is pulverized or slurried to give the objective 
calcium-reinforcing agent which can very stably disperse in water for a long period of time 
without occurrence of sedimentation and is useful for calcium-reinforced beverage and 
food products and for calcium-reinforcing medicines. 
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(54) gewo^&^s] :fi}Vz^^m'^ 
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m^ST'^ ^i,<DX'hlZbi'mti-^:^lVi^'^2. 

4. 0-7. 5. ff*L<{ipH5. 0-6. 5, 
»^L<!ipH5. 5-6. KcpS^tLT^rStiOT- 

[fl*iM4 ] 7x>g (Xfi^^Oii) ^^-yW^xy 
X y R-h h i; AMffiMT* I. C i:m. t 

mm 1 -'mmsmn-'y^j^mm. 

hLtt£< m)^xm^^%^z^jfmmx^ ^ hcox-f> 
[ if *ifl 6 ] Ma VJfiT/i' r 5 >\ 7i -fc:"-f >' t' , 
mm. 1 xfia^iH 5 tfB«^')*;i ^^-^ aim,, 

[?«iI<lB7] bFo=Sfi'r.^-?:5'-f h*^ SOOnmJM 
T,SiL<{i500n maT(r>mmiL'FX'ch h^bi 

m.t thmm. 1 --m-m e 1 Jitis^co 
umms ] minmi -i^*iS7o^ mxt^imizn 

1 0 001] 

m , mzMA^ Ltz^^Mzimt^ ^ t ^ ■< sa^-c^wra 

ful l. '^A WlJtffl^S 

r_oMm)V'y^mm\^m^W£hk^r^\zmth 
[ 0 0 0 2 ] 

■m ) ffXS.-^' 1 0 0 0 77.\v > 7^ fc S.i3*iT io 0 . iSft^O 

^x:^iiiy^2^mxmmm^jmmxt>i. i 
ii^i. M^mmmK tkix:(}ii>^j^mmiWis$ 
^iimzmij-'>x^ >^j^ e t i:^m-i> t , tDvi- ^ 



)V'^^M.Wm,zmi>^ifim-is:hifi. B+T-aSK 

ixxx-^h. m^zmw,mik'&r(:-\t. -'B(7>ji:mim.m.i}^ 

1 OOOmgfct 1 5 0 0mgi:iWio^lTti|>. fflg 
fc L TlSi ^^ic ^^hfjK 

mQOL^ m.. 'mmmfmti:}i<^^fz}h><zi,mm 

ifihh. mm,z. B^x'(^ykM^omu\ iDVi^^M, 
m.imi&^^m^^ztj:\\-hi^tht. 

[0003] .^xf .t4?n-i. x im<\iz\i. mmz 

iiv^x^m.^■^W£W<.'Oi^^<L. ^g<7)ig^'t!(c. « 

ioO)'mxz{mth~n'&. h h \ ^\.mm^z{m--^hti k 

m^±wmt>^^>t>xii 0 . 

< aj s rix\>^?><r)mm-h h . ^m^z\mn<r)-k^ 

■i^^za^-^xmmimMthztim^ix. 

}Viy^A^^mmmz^£^tix\^h(7)imiit(^hh 

hi, 

[0004] &n"n^vc7)jic:.Fg£?)%^-, LTM*;&;Ui^ 
^2^ti:}i^mm^LX\^Lm^ffi=?'^\:. L-A^L, ^{z 

-i .X(c J; o Tim L tz >■) . mmMAzX xm-^j: '} iOfi 

s^ML/::''). tfz. mmzmm^^z^^. s^*m 
•thm(DWim.ifihh. z.<r)i'j{z, m^:^iv>-^j.^ 
■MS'ui<zmthzb{zmix\i. Lixhmm^imx' 

t =Sr(mKffiMffl&fiT§€T LtoZt {zti:h. 

[0005] ;<7)j; 0 i,zmmLmziiv^x\i. mizwm. 

■^^uff>^. m^:^)V>-^M.f)-^ULXLtotz^^z^ 

m^m-^ xmi-zi^-^^^tcv^xm^^ uz 

[0006] 

Xt!:^ixfzi.^)X%l., 
[0007] 

[iia&B^^'g.Tti^c')^®] *^BBi, ±BBm^m 
m-ifzi^ifZ^x^fLfzh^iX'h'o , mz. ^)v>^2.m 
mr^jicohmm^izm^. mmshmMi'^tv^ 
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[0008] zix(,mm.^.^%m-titz><bcr,m 

m-imtfix'^?>. hva^i^T^'^^A hii. mmm 
mizio^^xhmmmmzm-^ixx 3 1 ixts o . s 

[ 0 0 0 9 ] Tt: L *Hzt Kn^ V 7' vj' ^ N{±m2:.§ 
[0010] ^ZT. h Kn^>Tv^^ -f hi7>>MicSg 

T - c p p >: V v 0 z y L h h ) <£ y(^>^r^ tji 

[0011] ziLiyO)zy.im,^i,x^t. .^x>-ie 

ft r ^'fflrsT^jEtc ^-usst- & 1. * 'I ^ r ^ 
esi§ it^: ... i: .7. 7 -mz l t ?i-itAn°p t j^.s 

^^)tM) ^tm. ximmxii^r^ v^xmmmmi 
i.i^<7.)x$)i., 0.7. ^mmiz-j\,^xwmi. 

[0012] 

'^■7.'^9-<m. 'mk'fttim^^K; SOOmny. 
T. Si L < (4 5 0 0 n iU'lT-ommm.'ftttHf. 



io(P04)g(OH)2) {i, 7timitA/l-i^^2^^cr)m>l' 

i-^j^it-^m^ymmm^zuym m) mmmMt^ 
m^-mz ifz^^-^xmi^ti z t -ij^x-^ . ^&^ixfzh 

^zifzii^^xBnt-tmmi'f-iMmiiix^'K t 

[0013] ^m^mim-l^Zli. h Kn:3f S/TA'^' 

^Ti- ¥ x^mmmt i s . x ym^^MiK 
•9. p^. :k&mumtixjK<m^-^^Jix\^^iz>iz 

X-ofz. 9Jiym. {Xm<7m #*^l{i:^x>K (X 
\i^<^m i^mm (^xysg->j:^ffi-hhij>^i.^ 

) •e$>ix{f V 1. 1 <7;t t J: V p H 4 . 0 ~ 
7. 5. *?^L<}i:pH5. 0-6. 5^X'0mi< 
iipH5. 5-6. m,K(ciM§fL/:.:C.c7:)A:j;<, 7 

[0014] t.tz. MeS> L Ti4, r.^L 7' 5 > , 
L»MT#I.„ CPPJi:. ;^-bf'f y&Mjri^y-dra^K 

%mthzt.\,zi.m%(:>fih,. t£ii. CPPW4, as 

0 t^^tll. yS - C P P *''J> S if ^ f\> V>T t 

iSCPP- I , HB?^CPP-IL H^?&CPP-III (Bj3 

(ft) ^MiffliiItgT-J>5., C P Pii. ji 
fliVl^^2^imiX\-^hZtti^§^^ . *-^Bfl(C 
fcl >-C{4;{?yPi'''>X,i'*C P P*^ffifflT'# I. C P 
PiEDTAmtimzX-^X:^)l>'^2^im^Ki:V^ 

Lm^ifz c p p t ffiffl-r I. c b t^x'^ h . 

[ 0 0 1 5 ] t Kn=^ vT.'-?.^ -f h&:7xyi§ (XJi^ 

(^itg ) ^*^x{±c p p^y^r^ K^ae«-ewa 

il-f-|>*. Affile L./;.://':>TMSWfJ;^-,-. zc^)Xo 
{.zmm'^mirzhvrt^^^Tr^j^-^ hi±. zuimzm 

S ItzW/^ , |fE*»^^>.fflt i ioiit V ^^.^ '^A^ 

mmm^zbff^x^^^. 

[00 16] Ifzi3^->X. ^'xyM (Xti^iOig) 

1, ximmxii^r^\iX'mmitzh ^a^-^r-f^ 

h{4. ^W*i*^BJc7)*;l.x'>i.ffi?SfJ>:1-|.^ 

iM^Wc i-h Z b -ffiX ^ h ... i-anfe t L T (± . itfll 
ft. ^-.X l-Kft- ay XIi««W'JS< 

at-Sil?-., Zi\hnmW^\Wzi^-)Oyyym%. «Eit 
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[0017] :^^mm}Pi^^j^ms^\ii. # 

[0018] m-MSh^^rt Lximti^^it. 

Lxmmmhz Lfciifi-^ xmmx'% s , ^i^mm 
^^h:^mmzmm.mi. mm. mM:^<^ 
m . '^-xhtt. mm:\^Lmm.<r)vmtx'i:>i:\-^ 

(c^ffl ^ixh^m.h%%tm\.^x , M« H 'J y^izmmt 

thbimxhh. 

[0019] wM&u^ ^ r^mmkh Lximtm 
^miWkm, m^mmx-i^^zfi?^, ^^m^ 
mmt Lxm\timm. fir^fvn. mm. m\. 

ix^^cnmmm. ^mi^zm-yxmt.zmmM. 
m. mmi mmi mmMm. mmmsmt mm 

m. 3 ^ y }^c^Mm(^mmmT7}mzts t -^x 
a^ffifflL -) hnwmm^irm'^^xmmittiztt- 

wpMmizi-.>xm^'i-/}\ Mmi, Mznixim 

^0. lmg.iP)M2, 0 0 Qmsm^t I Ztt^X'^ 

[0020] immz^h^m^tM. ^j^ym ixit 
^crm ) it^shmimt ixstK mm^tL, cppmco 

FStXT/i^T'S ym(r)m&M&^'fi-Li>'¥fimr> 

mifc^.^'\tin'^L. y-yhizMlX 1 BSD 5 0 Om 
tzff^-^xmzffai^ A r(^Mm^h L-CSffl1-|>ii^{i, 

1-^1 tfc V -^x t , ^wmiff)\mmz'^wmmit£v^ 
L, mmhLxmit^%-^{^. m^z^^xmrn^ 
nx'mMmmxw tfz. ifmrnmrnzw 

%mmwmz-^v^ximth. 



[0021] 

( t Yvi^yTy^-9A \-cr>^^) 1 7 OmMOTfcMl:;!?? 

;i,'i^i^A(7)7(<@jf 10 0m M(7) ij ym^Mm&m. 

STiiT L , B i P H 9 -CRlB^tf± Lfc . 1 

[0022] (0. 5M^'xyK->?xyK-t-hU'>i>. 
S»?l<^iiS) ;?xyKSr2 6. 2 5gff*L, 7j<S:jD 
/.250mli:L. 0. 5Mi?xyK^?^Sri|gt-|., 
11«{CLT, ;'xy^3-:hM;'>i.§147. 05gff 
*L, *S-JD;tlO00m 1 fcfS, -^*<500. 5M 
"7 X yig?g?g* f - ^ -(c t 0 . P H ^ - ^ -amm: 

H 5 . s(cdi-ri>tT-^'xyii^h ij'^i.if^SrJn;! 

I., 

[0 02 3] (CPP) »°o<7)CPP§fflV^f^. 1$^ 

!±i^8o%-ej)i., iocppsrcpp (+) t-r.s» 

t.fz. ::t0CPP10g2rl0mM-EDTA-2Na 
5 0ml Mff*, X:5'y-/W2 5 Om 1 ^Jp 

,1. CPP*:?tS^-y-|), 2 800rpin. "5%^^"}% 

.l<7)J;'3(cLT#^-.^i/::CPPf CPP (-) 
t-t-S,., SH^p, CPP4'(C7:?/I.^-'^AO#i£1-/j{)(7)*: 
CPP ( + ) , m±\,t£V^h<^}t:QVV (-) tL/i, 
[0024] (IWi) l*I@2 5mmgJ^^?JX^'JJt-dr 
-Vvr#|iS®«^=h FnJfi^r^N°;S'-f hjgM^MSftA 
ill.. ^xyK-^'xylg^KU^i.MW?!^^ 
1 c^M^Afi. ibicMHSt LT C P P ( + ) 1 ^ 

J: 0 tCX X T rth. t fz . t K > 

[0025] (ism ) <#!tfri# 7 a @ c7.)i|.^^f,'cii , 

mi^Znitbio^l^Vu^yr.'^Si V(^y?i-X'\i. 

7tc,«{±, cpp ( + ) ^^iiDt/it<?)fci5iati*ii{± 

[0026] 

[-*1] 
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1 


7.5iiM 


- 




-mm 


2 


7.5irfl 


- 


12.5 raB 




3 


7.5nN 


- 


25.0 bB 




4 


7.M 


- 


50.0 aM 




5 


7.M 


- 


100.0 oM 




6 


7.M 


- 


200.0 bK 




7 


7.5!iiM 




400.0 bH 


msm 


8 


7.5i« 








9 


7.M 


15QBg% 






10 


7.UI 


0 


0 





[0027] 

z(m7BmX-mifZ, tKn^i^T't.^^ hits 
lim2m. 5mM~37. SiriM. ^« ( C A B ) 
rlSii: 12. 5 m M t L . j!!ia:^ffi{±lliSf?iJ 1 1 |Bi tT' 

<Slig^ii^:*'o^. ?M7 BBT±mc^i>Sf!«igS 

L c7)Th -> tz <m 7 B @ Ofei:f}c7)JSa3?m^S L T r 
* >- h « L . ff« L.7t?§?^^S.K^i!S7eS}PJ5g L/C . 

[0028] 



No. 


m. (n.M> 




HAp CAB 


SfflffifSfi (%) 


1 


7. 5 12. 5 


84 


2 


15. 0 12. 5 


80 


3 


22, 5 12. 5 


77 


4 


30. 0 12. 5 


83 


5 


37. 5 12. 5 


81 



[0029] 

-iCAil. 0. 5M^'X>'|g-^'X>mhiJ<^i.^if 
M(pH5. S) ^jD.i/::, .2^;i}t<?)ig^i§-lcOh HO 

^■^ h 'J ^mmi 8 3 mM«^ t , i (Dmmm 
fLi 0 ±iet KD:Jri^r.A"^-< hmM5-2 . 6 5 

ZM'O. *T;<xr .vTLT 1 0 Om 1 t L/c, C^Oif 

ifijDa: x-M t L tz . litii^SrJ^Ja 2000rpm. 10 t^- 
-ftlh 0 . 2%w/wt'$> 0 . mmhhti^jij-^'^fz. 

[ 0 0 3 0 ] t Yu^>Ti-^-^^ hm^ ■ s^-ftta 
utmm^ff^^^ P H 4 at/ 5 tfev^rn^. js# 

^mTcO*30=^LJt. ««ci:LT* (pHiiiraB) , 
5iK {p\\AX\i5mWk) . (NaOH-CpH 
4Xi±5tiSB) . i-t'Jym (NaOHT'pH4X 
ii5l,zmm) , (NaOHT-pH4X«5tc8i| 
S) , ^'xyg (NaOHT-pH4Xii5{c|iS) . ^ 
X >'IS- ij y b 'J >^ A ( p H 4 XJi 5 ) ^ ffl V */: 

[0031] 
[^3] 



(6) 



#ra^9- 2 8987 7 





pH4 


H^S (nm) 

pH5 




■ ( 


3 5 6 0) 


mi 


4 5 9 1 


4 5 .0 8, 


mm ' ■ 


4 5 6 5 


4 4 6 6' 




3 7 5 1 


2 5 2 9 




4 9 0 6 


3435 




• 2 3.fi . 


5 5 




24 4 


■ S 0. 



[0032] 

mmMA ] 

ffllif^,. Planetary micro niillfl 0:5j-fiMJIS:ff 

[0033] (fpfffi) F^I5 1 2 mmggcOX ^ U i-=3f 
^ -y rn^M^mzyiit: 4 m 1 Ail, C P P 1 6 0 m g 

h H n^rS^rA-r? -< h 4 0 m g ^ jDi.fctI ( "iS'lO 
ffi§{i4cm.>:^--S) . e#S:?aJI*2^73^raff^, ^ 

, L T . mAJl i- ^72. A 0 m g ^fflV -^T [Blli 

t:?4ilt^ . 1 0 0 1 }?;KL , 7}; 9 0 0 //. 1 

^Jni. 6 0 0 tii(iOM^X'<r)m^^Mm.-i-h * 

xLt-^tz {-mm.m'-AtJim) , ^iot^. tib 

mc:>^^m'h^ix^'ix 1 0 0 n xmiL. *9 0 0 u 

fz.. 

[00 34] m ^)mm^^mffM'o}itt. 



iim2 
mm 



^ig^/t^v-'^A t c p p ( + ) f^Cy^hmmL 
mfiivi^^j^ t c p p ( - ) ti-^hmmiWL 

)z]iX3^=yTf^^^ hhCPP ( + ) tl'h^h 



m\2 ■.■txumwem(^-)-mzimif^mi:>ixh,. i 



[0 036] »siHa 

ifilt*t)l. Amm<r)W^X'mnkzm>(,i\fz. 

*^ J: ^'^tcW l . 2mm 

(^)W-^x-m.mz7i. tibhixfz, 

^S4 : mmm-mzmsbxm<c^tmb'^i\ 

[0 0 37] f?a2B{* 

wmi :wm^±m^zmiLfzm£ifm^^ix. m 
^xmmm^nLxmmij^mmtwm^ii 

fz,. 

mm :mm^^<n^m^z:m^ifzm.m>^ux. s 
^hxmt^-^s m^m l T?w^**^'±}ti t mm ^ a 

L . ±}f Ji hL< mmtx^mmt- 1 m m nmm^ 

ixtz. 

[0 038] (5E*fiMSSM(60 0nmt:i3{t&l® 

Ttisfi) ) m^immmmk. mzm.mmi'ix 

■$.Mz hc!)X'h^ 

[0039] tmmm 



mm : 


hFn:^>T.A°^'f htCPP (-) A^ii^l, 




IS. 


4 


mmw. 




is:^2 


1 8. 




[00 3 


5] (^'mmmm^) 




2. 






rata 


'mu 


2. 


4 



3, M«4tibKL. !SS*%J;-r9mS .. ZixHm 
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[0040] 

iS^^l :±?&Ji: 0. 3 
: 2. 6 

tm2 : mm o. 4 

: 3. 2 

K»3 : 2. 0 

iH^4 : 2. 2 

r#.i t fcv -^T L »aiiifjp#ioit.7t«h its L . m ^ mz 

fi^a 1 BraT9 0 ?oWO^K;<?.'i' j^'>A>&«L:ti 
fcj:^!.. SW3at>'gm4T'{i:. 

[004 1 ] mw.2Btk 
mn .mm: o. s 

m\2 :±?tJi: 0. 9 

tit .mmi X'm4%. tm 2 tarn 5 %x'$, •? , 
\.mim^t itm2Emx-9 5%i:j±mm^fii^- 
^j..ffmLfzztiztt:i. m^smmfux- 



[0042] immii&mi3-^mm2Bmxmm'piz 
^fL^aKc^L^c. 04', m^ii'mm^i.z^m-h 

i'^m^mx'imycm^^^i><7)mmzm< . 
mmmm^m.m'j'^mi'bxmMTh d . mmmm 

mt^'^^.^X-h^rti:^.lX^^h. -U. MalitttF 

"9. Bm<7Mm^m^x4^^^\ ttz. mmmmmM^ 
!^mim^^-tm.m<^m\:mmizm^tL-f. i^ft 

M^WsbX^^X'hh^t^^.LX\>-^l. ^rfc. -ffifflL 
C P P C7) E D T Afc j; ^^!iao^#{iSil={C{±fS46 ^> 

[0043] 

;^7■ = > (MT- HSA) ^fflV^ ft,||ft®ii:0. 5m 
g/ml, 1. 5mg/m 1&U:'4. 5mg/rn 1 (V> 
■fiii^KiSil) bltz., ma^-fm. 7j<tiiilL.7tHA 

m g . m 1 ) izmmmmmimt . mat. i o o o k 

g, cm^T5ll]-^yv-f^f-?4a^r^f■o:^, 
[0044] #i-:>if'L/::li®«!iaH ABJ^^-O^ic^m^ 

i]^E(cs.{a'-r«ffi?asfji7)a^SrTiaiS4t*-r, 

[0045] 
[114] 





HSA 


0. 5ing/Bil 


1. 5 rag/ml 


4. Sn^/ml 


¥^m& (Mia) 


0. 06 


0. 07 


0. 0 6 



[0046] iiik^m 0 , H s A^asjn L^c±S6\ v ^ 

•riLC')?3?:i)PJ:-r'i,¥J^&Sl 0 0 nmirFXh 0 , iS« 
[0047] 

[MfiM6 ] UAmmmi Omg -m 1 £7)^ftTT\ 

H Ammmi i /rius^ft^as l . h s a ^m^x ^ ^ 

[0048] 
[.S5] 



H SAii* (ag/ml) 


(nm) 


0 


3 6 6 5 


0. 25 


2 7 5 


0. 5 
1 


6 8 


2 


6 6 
67 


4 
8 


7 3 
6 8 
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[ 0 0 4 9 ] ±iB<OS* J: I? . HSAJi. HAtC^LS 
EitT 1/2 OtUi3i^!S+^^^t, SS^tf^ffl^S^ 

[00 50] 

[ mtm 7 ] H s A^m^^ii h Am.i'^m&i^u^^ 

m&i:WMlfz.-. 0. 5-4. 5mg/m 1 cDHS Aff 
l£TCHA7i<!iSjl (»»iSaimg/m 1 ) &M?fl 
T, 1 0 0 0 k g/c m2T5[Hli-/-7-f -r-MfitX 

#jtHA'53«r4r, 3Mmmmm^^^mK 

[0051] 
[^6] 



HSA (ag/ml) 


^tmm. (nm) 


0. 5 


0. 06 


1. 5 


0. 0 7 


4. 5 


0. 06 



[00 52] 

[00 53] 

[:!S7] 



HSA (rag/ml) 




0. 5 


0. 5 9 


i. 5 


0. 14 


4. 5 


0. 0 7 



( 1 ) mmm9TmMLfzmm* 

(2) ^^'h-X 

(3) 3^yx^-f- 

(4) ^xT!J>^-7^^:T^i^'^A 
(1). (2)&t>'(3) (fflLl7g) Sr?I-^L. 

( 3 ) (fiL 7 g ) ti-^mmi-fz^-x htt hizm. 

■ftLfc.-, mhiltzWmic (3) (fflL5 g ) (4 ) r 
IX . 1 mhfz 0 ^itT]- ( 1 ) ^ 5 0 m g#^-t^« 
[ 0 0 5 9 ] 

immmi 3] /^-^-igsog, n-^x^-^t 

ILlii7)»i?I^fel 0 0 g . ^SIMb-fSJitfc^Mfi,^ 
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